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02340020 JICST ACCESSION NUMBER: 95A0540605 FILE SEGMENT: JICST-E 
Gas Wiping Mechanism in Hot-Dip Coating Process. 

TAKEISHI YOSHIAKI (1); YAMAUCHI AKIYOSHI (2); MIYAUCHI SUMITAKA (3) 
(1) Sumitomo Met. Ind. , Ltd., Kenkyu Kaihatsu Honbu; (2) Sumitomo Met. 

Ind. , Ltd., Kashima Steel Work.; (3) Sumitomo Met. Ind., Ltd., Wakayama 

Steel Work. 

Tetsu to Hagane (Journal of the Iron and Steel Institute of Japan), 1995, 

VOL. 81, NO. 6, PAGE. 643-648, FIG. 15, REF.14 
JOURNAL NUMBER: F0332AAH ISSN NO: 0021-1575 CODEN : TEHAA 

UNIVERSAL DECIMAL CLASSIFICATION: 621.793.5 
LANGUAGE: Japanese COUNTRY OF PUBLICATION: Japan 

DOCUMENT TYPE: Journal 
ARTICLE TYPE: Original paper 
MEDIA TYPE: Printed Publication 

ABSTRACT: The liquid film flow on a strip steadily moving upward from a 
coating liquid bath in the gas wiping process for continuous hot -dip 
coating was analytically i^X^estigated assuming that the flow was 



h^g'llgible. The coating thickness profile of the liquid film can be 
estimated by solving the equation of motion under the boundary 
conditions that both the impinging pressure and the shear stress of the 
gas wiping jet act on the liquid film surface. The analytical results 
of the coating thickness profiles agree well with the experimental 
results measured by the needle electrode method using glycerine-water 
solution. The analytical results were also compared with data obtained 
in a commercial hot-dip galvanizing line. It is confirmed that the 
effects^ of the line speed, the nozzle pressure, the nozzle-to-strip 
distance and the nozzle slit gap on the zinc coating weight can be 
explained well by the analysis and that the coating weight can be 
estimated within .+-.20% accuracy, (author abst.) 

DESCRIPTORS: hot dip coating; plating thickness; film(cover); surface 
current ( fluid) ; collision strength; shear strength; homogeneity; 
modeling; process control; jet (flow); film flow 

BROADER DESCRIPTORS: plating; surface treatment; treatment; film thickness; 
thickness; length; geometric quantity; membrane and film; fluid flow; 
strength; mechanical property; property; operation (processing) ; control 

CLASSIFICATION CODE(S) : WC08026A 
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09-297405 [JP 9297405 A]. 
November 18, 1997 (19971118) 
HANEDA AKIO 
DOCHI KATSUNORI 

TOPPAN PRINTING CO LTD [000319] (A Japanese Company or 
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ABSTRACT 

PROBLEM TO BE SOLVED: To form the uniform liquid film of a developer, to 
reduce nonuniform development and to effectively remove the residue by 
providing an auxiliary developing stage for using and then discarding a 
developer before or after regular development. 



SOLUTION: An 
developer is 
development . 



auxiliary developing stage for using and then discarding a 
provided before or behind a developing chamber A for regular 
A curtain-flow nozzle 2a for uniformly discharging a 



1, for example, in the form of curtain is furnished to a 
chamber B provided before the developing chamber A, the 
is dripped on a body 4 to be developed, and the dripped waste 
used, discarded and subjected to waste liquid treatment. The 
is sprayed from the nozzle 2a on the body 4 almost without any 
surplus pressure but only by gravity. Consequently, the developer 1 is not- 
immediately scattered from the body 4 surface by the pressure of the 
developer 1 itself, and the developer 1 is softly retained on the body 4 
surface by surface tension to form a coating film . 



developer 
developing 
developer 
liquid is 
developer 
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ABSTRACT 

PROBLEM TO BE SOLVED: To obtain uniform thickness of a coating resist film 
and to perform complete etching. 

SOLUTION: This coating device of a photoresist is used to continuously 
apply a photosensitive photoresist liquid 4 on the surface of a metal foil 
laminated on an insulating film 1. Air is blown from a compressor 16 
through an air nozzle 11 to the resist film 8 applied on the surface of 
the metal foil. Air is blown to both sides of the film where the coating 
film easily builds up due to surface tension in such a manner that 
the air blown just after coating gives force to the resist film against 
the surface tension . Thus, the resist film is made flat, and as a 

result, a good wire pattern can be obtained 
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ABSTRACT 

PURPOSE: To obtain a uniform coating film having no coating irregularity by 
preventing the involution of air and the splashing of a liquid by 
prescribing the relation between the flow velocity of a coating solution 
and the caliber of a nozzle on the basis of the physical properties of 
the coating solution itself according to a specific formula. 

CONSTITUTION: When a pump is operated, the coating solution in a tank is 
introduced ' into the pump on the suction side thereof through a conduit and 
a filter and sent out under pressure therefrom on the suclcing-out side 
thereof. At this time, the flow velocity V of the coating solution in a 

nozzle and the caliber D of the nozzle are prescribed to the relation 
represented by formula I on the basis of the specific gravity . rho . , 
viscosity .eta. and surface tension .gamma, of the coating solution. 
By this method, the involution of air or splashing of the coating 

solution is not generated and a coating film having universality and no 
coating irregularity can be formed, and the yield and quality of a product 
are enhanced and operability is also enhanced. 



2i/9/10 (Item 1 from file: 350) 

DIALOG (R) File 350:Derwent WPIX 
(c) 2003 Thomson Derwent . All rts. reserv. 



014922541 **Image available** 

WPI Acc No: 2002-743248/200281 

XRPX_ACC _Noj N02-585422 

Development method for photoresist in semiconductor manufacture involves 
coating photoresist with thin film and heaped developer using surface 
tension 

Patent Assignee: HITACHI LTD (HITA ) 
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JP 6112117 A 19940422 JP 92261860 A 19920930 200281 B 

Priority Applications (No Type Date) : JP 92261860 A 19920930 
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Patent No Kind Lan Pg Main IPC Filing Notes 
JP 6112117 A 15 HOlL-021/027 

Abstract (Basic) : JP 6112117 A 

NOVELTY - Covering a photoresist with a thin film, ' patterning and 
developing the thin film by heaping up a developer using surface 
tension, then washing off the developer using a rinse head and spin 
drying process. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for a 
substrate developer with a chamber for applying the photoresist and 
thin film layer, with a supply nozzle to apply the developer. A chuck 
holds the substrate and a second chamber, or second area of the same 
chamber, contains a shower nozzle to clean off the developer. 

USE - Used in developing photoresist layers for semiconductor 
manufacture . 

DESCRIPTION OF DRAWING (S) - The drawing shows a cross section of 
the development equipment . 
pp; 15 DwgNo 3/6 

Title Terms: DEVELOP; METHOD; PHOTORESIST; SEMICONDUCTOR; MANUFACTURE; 

COATING; PHOTORESIST; THIN; FILM; HEAP; DEVELOP; SURFACE; TENSION 
Derwent Class: Ull 

International Patent Class (Main) : HOlL-021/027 
File Segment: EPI 

Manual Codes (EPI/S-X) : Ull-All; U11-C06A1B; U11-C09X 
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Nozzle plate coating for ink jet printing head 
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Abstract (Basic) : RD 293018 A 



Ink jet nozzle coating comprising a smooth, ultra thin film of a 
polydimethylsiloxane (PDMS) on a silicon substrate prepd. by 
spin-coating is described. This film gives 0.06 dynamic coefft. of 
friction against paper, the lowest value ever reported for 
polymer-paper sliding pairs. The value is about 1/3 of the coefft. of 
friction (0.21) between PTFE and paper. The coating is not scratchable 
by sliding a stainless steel stylus over the surface with a pressure 
greater than 3.6 x 10 power 10 dynes/cm2. The film displays a surface 
tension of 20.5 dynes/cm. It is stable in water and propylene glycol. 
The film is durable solid lubricant. The surface characteristics of a 
spray-coated PDMS and a plasma copolymerised thin film of 
perf luoropropane and 3 , 3 , 3 - trif luoropropylmethyldimethoxysilane have 
also been investigated. Both films show lower scratch resista.nce., ^ 
w^^ker adhesion to the silicon substrate, and high friction, frhe plasma 

iilm yields the same surface tension as the spin- coated PDMS. 
Its surface energy increases after soaking in water or propylene 
glycol. The low friction and high scratch resistance of the ultrathin 
film of PDMS are due to the absence of deformation and tearing 
components and a low adhesion component in the sliding friction 
mechanism. 
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Journal: TETSU TO HAGANE - JOURNAL OF THE IRON AND STEEL INSTITUTE OF JAPAN, 
1995, V81, N6 ( JUN) , P643-648 

ISSN: 0021-1575 

Language : JAPANESE Document Type : ARTICLE 
Geographic Location: JAPAN 

Subfile: SciSearch; CC ENGI- -Current Contents, Engineering, Technology & 
Applied Sciences 

Journal Subject Category: METALLURGY & METALLURGICAL ENGINEERING 
Abstract: The liquid film flow on a strip steadily moving upward from a 
coating liquid bath in the gas wiping process for continuous hot -dip 
coating was analytically investigated assuming that the flow was 
time -independent and laminar and the surface tension was' 
negligible. The coating thickness profile of the liquid film can be 
estimated by solving the equation of motion under the boundary 



conditions that both the impinging pressure and the shear stress of the 
gas wiping jet act on the liquid film surface. The analytical results 
of the coating thickness profiles agree well with the experimental 
results measured by the needle electrode method using glycerine-water 
solutioji. The analytical results were also compared with data obtained 
in a commercial hot-dip galvanizing line, it is confirmed that the 
effects of the line speed, the nozzle pressure, the nozzle -to-strip 
distance and the nozzle slit gap on the zinc coating weight can be 
explained well by the analysis and that the coating weight can be 
estimated within +/-20% accuracy. 
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JOURNAL: AIChE J., Volume: 44, Issue : 10, Page{s): 2137-2143 
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PUBLICATION DATE: Oct 1998 (19981000) LANGUAGE: English 

ABSTRACT: The elastohydrodynamic interaction between the tensioned-web 
deformation and the viscous liquid flow in the coating bead was 
studied by finite element computational analysis. The 
elastohydrodynamic effects in tensioned-web slot coating are examined 
in relation to variations of the liquid feeding rate and externally 
applied web tension, web wrap angle and other variables. The shape of 
the flexible web was determined by a normal balance stress equation, 
similar to that of the free surface of coating flow with a constant 
surface tension 
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Title: CdS nanocrystal growth in thin silica films : evolution of .size 
distribution function 

Author (s): Lublinskaya, O.; Gurevich, S./ Ekimov, A.; Kudryavtsev, I,; 
Osinskii, A.; Gandais, M. ; Wang, Y. 

Author Affiliation: A.F. loffe Phys . Inst., Acad. of Sci., St. 
Petersburg, Russia 

Journal: Journal of Crystal Growth Conference Title: J. Cryst . Growth 
(Netherlands) vol. 184-185 p. 360-4 
Publisher: Elsevier, 

Publication Date: 6 Feb. 1998 Country of Publication: Netherlands 
CODEN: JCRGAE ISSN: 0022-0248 
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Material Identity Number: J037-98009 

U.S. Copyright Clearance Center Code: 0022 -024 8/ 98/$19 . 00 
Conference Title: Eighth International Conference on II-VI Compounds 
Conference Date: 25-29 Aug. 1997 Conference Location: Grenoble, France 
Document Number: S0022 - 0248 ( 97 ) 00673 -8 

Language: English Document Type: Conference Paper (PA); Journal Paper 
(JP) 

Treatment: Experimental (X) 

Abstract: The kinetics of semiconductor nanocrystal formation and growth 
as a result of solid solution phase decomposition in semiconductor-doped 
thin silTca films fabricated by a co- sputtering technique was 
investigated. Two regimes of decomposition, attributed to the stages of 
nucleation and of growth at the expense of dissolved matter, were studied. 



The shape of the nanocrystal size distribution was investigated in the 
various stages of the phase decomposition process. Various parameters of 
the decomposition process including surface tension of nanocrystals , 
diffusion constant , characteristic time of decomposition were estimated. 
(9 Refs) 
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nanoparticles) ; A6170A (Annealing processes) ; A6170N (Grain and twin 
boundaries) ; A6475 (Solubility, segregation, and mixing) ; A6480G ( 
Microstructure) ; A6822 (Surface diffusion, segregation and interfacial 
compound formation) ; A6855 (Thin film growth, structure, and epitaxy) ; 
A7820D (Optical constants and parameters) ; A8115C (Deposition by sputtering 
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Numerical Indexing: temperature 1.30E+03 K; temperature 1.07E+03 K; time 
3.0E+02 to 3.6E+04 s; temperature 1.17E+03 K; time 3.6E+03 s; temperature 
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Copyright 1998, FIZ Karlsruhe 
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Publication Date: 1990 Country of Publication: USA 494 pp. 
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Conference Sponsor : IEEE 

Conference Date: 12-13 June 1990 Conference Location: Santa Clara, CA, 
USA 

Language: English Document Type: Conference Paper (PA) 
Treatment : Theoretical (T) 

Abstract: A comparison between experimental and simulated fusible 
chemical vapor deposition (CVD) glass planarization flow contours is 
presented. The simulated contours assume Newtonian viscous flow and a 
hydrostatio pressure gradient caused by the surface tension and the radius 
of curvature of the contour. At long flow lengths, >or=100 mu m, reasonable 
agreement between experiment and simulation is obtained. Assuming no change 



in film surface tension , the flow rate constant increase is 

directly related to a tenfold decrease in film viscosity at the higher 
flow temperature. (4 Refs) 
Subfile: B 
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Title: Magnetic semiconductor thin films of CdCr//2// minus //2// xin 
//2//xSe//4 in spin glass state 

Author: Maksymowicz, L.J.; Lubecka, M.; Jablonski, R. 
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Conference Title: 14th International Symposium on Soft Magnetic Materials 
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Conference Location: Balatonf ured, Hung Conference Date: 

19990908-19990910 

Sponsor: Hungarian Academy of Sciences; OMBF (Hungary); EPS; 
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E.I. Conference No.: 57027 

Source: Journal of Magnetism and Magnetic Materials v 215 2000. p 579-581 

Publication Year: 2000 

CODEN: JMMMDC ISSN: 03 04-8853 

Language: English 

Document Type: JA; (Journal Article) Treatment: X; (Experimental) 
Journal Announcement: 0009W2 

Abstract: Diluted by indium, the chalcogenide spinel CdCr//2// minus 
//2//xIn//2//xSe//4 is in an SG state. The temperature dependence of the 
magnetization (M) with comparison to the ordered magnetic state is 
modified by^ non-zero density of states in the energy band gap. Also, the 
unidirectional magnetic anisotropy is attributed to the SG state due to the 
Dzyaloshinskii -Moriya (DM) interaction. The investigated samples of CdCr 
//2// minus / /2//xIn//2 //xSe//4 were obtained by an RF sputtering 
technique. We present the temperature (from 5 to 160 K) dependence of M, 
unidirectional magnetic anisotropy field H//a// n and surface magnetic 
anisotropy constant K/ / s **t. The magnetic parameters were 
determined from the temperature dependence of the ferromagnetic resonance 
(FMR) and spin wave resonance (SWR) data. (Author abstract) 6 Refs. 
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Title: Modeling of coating flows on curved surfaces 
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Source: Journal of Engineering Mathematics v 29 n 1 Jan 1995. p 91-103 

Publication Year: 1995 

CODEN: JLEMAU ISSN: 0022-0833 

Language: English 

Document Type: JA; (Journal Article) Treatment: T; (Theoretical) 
Journal Announcement: 95 05W2 

Abstract :* The equations describing the temporal evolution of a thin, 
Newtonian, viscous liquid layer are extended to include the effect of 
substrate curvature. It is demonstrated that, subject to the standard 
assumptions required for the validity of lubrication theory, the surface 
curvature is equivalent to an applied time - independent overpressure 
distribution. Within the mathematical model, a variety of substrate shapes, 
possessing both 'inside' and 'outside' corners, are shown to be equivalent. 
Starting with an initially uniform coating layer, the evolving coating 
profile is calculated for substrates with piecewise constant curvature. 
Ultimately, surface tension forces drive the solutions to stable 
minimum-energy configurations. For small time, the surface profile history, 
for a substrate with a single curvature discontinuity, is given as the 
self-similar solution to a linear fourth-order diffusive equation. Using a 
Fourier transform, the solution to the linear problem is found as a 
convergent infinite series. This Green's function generates the general 
solution to the linearized problem for arbitrary substrate shapes. 
Calculated solutions to the non-linear problem are suggestive of coating 
defects observed in industrial applications. (Author abstract) 12 Refs, 
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Author: White, L. K. ; Miszkowski , N. A.; Kurylo, W. A.; Shaw, J. M. 
Corporate Source: SRI Intl Princeton, NJ, USA 

Source: Journal of the Electrochemical Society v 139 n 3 Mar 1992 p 
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Publication Year: 1992 

CODEN: JESOAN ISSN: 0013-4651 

Language: English 

Document Type: JA; (Journal Article) Treatment: T; (Theoretical); X; 
(Experimental ) 

Journal Announcement: 9208 

Abstract: The viscous flow properties of fusible borophosphosilicate 
glasses (BPSG) deposited on polysilicon topography are analyzed. A model 
assuming Newtonian viscous flow and a driving force caused by the surface 
tension and the radius of curvature of the contour is used. The model uses 
the equation A//f equals A//0 exp { minus k//0 gamma h**3t/ eta lambda **4) 
where, k//0 is a constant , gamma is the surface tension , h the 
deposited film thickness, t the flow time, eta the viscosity, and lambda 
the periodicity of a sinusoidal surface oscillation with an initial 
amplitude, *A//0, and final amplitude, A//f . Experimental results are 
presented to verify the derived relationships between the deposited film 
thickness and the periodicity of the topography. Comparisons between 
experimental and simulated contours are made. At long flow lengths, greater 
than equivalent to 150 mu m, as defined by a flow rate constant and the 
flow time, reasonable agreement between experiment and simulation is 
obtained. Flow rate constants for representative BPSG glasses are reported 
for various flow temperatures. (Author abstract) 19 Refs. 
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Abstract: The resistivity against permeation of corrosive materials and 
the adhesion of films to substrates are considered to be the essential 



functions required for anti -corrosive coatings . In order to elucidate the 
roles played by these functions, double-layer coatings were employed in 
this study. It was found that the stress-relaxation property as well as the 
barrier effect to oxygen permeation are required for the bulk portion of 
coatings , and hydrogen-bonding capability of coated films has played a 
major role at the interface between coatings and substrates. 8 refs. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To obtain a biaxially oriented polypropylene film 
which has stable surface tension and excellent flatness and is 

applicable to water base ink printing and a metallizing product such as 
vacuum plating which is required for high sticking strength and adhesive 
force to aluminum foil. 

SOLUTION: The printing surface or surface to be a plating surface of the 
coextruded biaxially oriented polypropylene film comprising three layers 
in which an antistatic agent and an antisticking agent are mixed in a 
polypropylene homopolymer is subjected to flame treatment by the combustion 
flame of liquefied natural gas containing at least 85% of methane under 
conditions of a polarization voltage of 0.1-0.8 kV, the optimum voltage of 
0.2 kv, the temperature of a cooling roll of 20-'50°C, the optimum 
temperature of 25°C, the temperature of flame of 700-900°C, and the 
optimum temperature 760 °C. 
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ABSTRACT 

PURPOSE: To provide a release liner having a low surface tension and a 
stable peel strength, by molding a mixture of a polyolefin resin and a 
silicone resin into a film . 

CONSTITUTION: lOOpts.wt. polyolefin resin (A) (e.g., low-density PE resin) 
is mixed with 0 . 01-20pts . wt . , preferably 0 . 1- lOpts . wt . high-molecular 
compound (B) having an organopolysiloxane structure, preferably rubbery 
silicone resin (e.g., silicone rubber) and optionally, a lubricant (e.g., 
stearic acid), a filler (e.g., BaSO(sub 4)) and a colorant (C) to obtain a 
mixture. The mixture is molded at 140-180 deg . C into a film of 1-500. mu. 
in thickness, thus obtaining a release liner. A pressure-sensitive adhesive 
is applied to both sides of a nonwoven fabric, a plastic film or an 
expanded plastic sheet to form a pressure -sensitive adhesive layer of 
10-lOO.mu. in thickness. The resulting tape or sheet is laminated onto said 
release liner and wound into a roll. 
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Improving thermal fatigue life of thermal barrier coating system to 
protect gas turbine engine components involves flattening grain boundary 
ridges by peening and depositing thermal barrier coating 
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Abstract (Basic) : US 20020094447 Al 

NOVELTY - Improving thermal fatigue life of a thermal barrier 
coating system involves depositing bond coat on component, which are 
columnar grains; peening surface of bond coat at preset intensity to 
flatten grain boundary ridge (s) to form flattened grain boundary 
surfaces; and depositing thermal barrier coating on bond coat 
surface. The bond coat is deposited such that they have columnar 
grain structure. 

DETAILED DESCRIPTION - Method of improving the thermal fatigue life 
of a thermal barrier coating system involves depositing bond coat 
on component, peening the surface of bond coat at preset intensity to 
flatten at least some of grain boundary ridges to form flattened grain 
boundary surfaces and depositing thermal barrier coating on the 
surface of bond coat . The bond coat is deposited such that they 
produce columnar grains. The columnar grains extend substantially 
through that portion of the bond coat overlying the surface of 
component . The grains have grain boundaries exposed at the surface of 
the bond - coat and the grain boundaries define grain boundary ridges 
at the surface of bond coat . The thermal barrier coating system 
comprises a thermal barrier coating adhered to a diffusion aluminide 
bond- ooat on the surface of a component. The bond coat is 
single-phase aluminide, two-phase aluminide, platinum aluminide bond 
coat or overlay aluminide bond coat . 

An INDEPENDENT CLAIM is included for a thermal barrier coating 
system. 

USE - Improving thermal fatigue life of thermal barrier coating 
system used to protect gas turbine components such as high and low 
pressure turbine nozzles and blades, shrouds, combustible liners and 
augmentor hardware of glass turbine engines. 

ADVANTAGE - The flattened grain boundaries are much less prone to 
accelerated oxidation than the original grain boundaries . The surface 
modification significantly inhibits thermal grooving and thermal creep 
that has been determined to initiate and/or rapidly progress at grain 
boundaries exposed at the bond coat surface. A lower oxidation rate 
at the grain boundaries may eliminate a cause for the creation of 
stress concentration sites for enhanced localized creep and oxide crack 
initiation at the bond coat surface which are believed to cause the 
alumina layer to convolute and fracture. The modified bond coat grain 
configuration exhibits more stable surface tension conditions, 
which slow the thermal grooving effect. By eliminating or at least 
inhibitang the formation of sites where deformation of the alumina 
layer occurs, and thus where a fracture ultimately initiates and 
develops with thermal cycling, the spallation life of the thermal 
barrier coating adhered by the bond coat is significantly 
increased . 

DESCRIPTION OF DRAWING (S) - The figure shows the high pressure 
turbine blade. 
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Abstract (Basic) : US 6099132 A 

NOVELTY - Activation -circuitry is formed on a semiconductor wafer 
with a pad film acting as insulator between two differently biased 
surfaces. The pad film has a spacer layer with vias cut into it which 
are filled by a layer of metal laid over the spacer layer. Another 
metal layer over the first is patterned and etched to form mirrors and 
hinges. The spacer layer is then removed. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for a 
digital micro mirror. 

USE - For manufacturing a digital micro mirror. 

ADVANTAGE - Moving parts do not stick together. 

DESCRIPTION OF DRAWING (S) - The drawing shows a possibility for the 
placement of a protective coating relative to the activation 
circuitry of a micromechanical device. 
Landing electrodes {404a, b) 
Addressing electrodes (408a, b) 
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, stable up to llOdegreesC, high abrasion and humidity resistance, 
and high surface stability. 
Title Terms: DIGITAL; MANUFACTURE; METHOD; PATTERN; ETCH; METAL; LAYER; 
SPACE 

Derwent Class: P81; Ull; U12 

International Patent Class (Main) : G02B-007/182 
File Segment: EPI ; EngPI 

Manual Codes (EPI/S-X) : U11-C18C; U12-B03F 

27/9/12 (Item 3 from file: 350) 

DIALOG (R) File 350: Derwent WPIX 
(c) 2 003 Thomson Derwent. All rts. reserv. 

011564280 

WPI Acc No: 1997-540761/199750 
XRAM Acc No: C97-173094 
XRPX Acc NO: N97-450097 
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continuing base films by using a curtain coating device 
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Abstract (Basic) : JP 9258368 A 

At least three layers of coating solns . are simultaneously 
coated on continuing base films by using a curtain coating device 
The intermediate layer of the coating soln. has dynamic surface 
tension higher than that of the outer layer of the coating soln. 

■ADVANTAGE - Specifying the relation in each coating soln. of the 
dynamic surface tension stably forms a curtain film to produce 
the photographic material having stable coating . No new facilities o 
modifications in the prodn. equipment are required. 
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Mould release film used as protecting film - obtained by laying at 
least one face of polyethylene naphthalate film with mould release 
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Abstract (Basic) : JP 9174779 A 

A mould release "film is obtained by laying at least one face of 



(A) a *filin composed of polyethylene-2 , 6 -naphthalate with (B) a mould 
release layer whose maximum surface tension, obtained from gamma 1 max= 
1/b + gamma c/2 (I) , is 50-90 dyne/cm. gamma 1 max = maximum surface 
tension : b = constant obtained from Zisman plot; and gamma c = 
critical surface tension. 

USE - Used as a protecting film for a pressure sensitive adhesive 
coat 
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Mould-releasable film as protecting film for adhesive coats - obtd 
by applying mould-releasable layer having specified max. surface tension 
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Abstract (Basic) : JP 8309943 A 

A mould-releasable film is obtd. by applying to at least one fac 
of a polyester film a mould-releasable layer of 0.1-0.4 microns 
centre line average height and a 50-90 dyne/cm of max. surface tension 
of formula (I) gammal max = 1/b + gammac/2 (I) , gammal max. max. 
surface tension ; b = constant obtd. from a Zisman plot; and gamma 
C = critical surface tension. 

USE - As a protecting film for aq. pressure sensitive adhesive 
coats . 
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Abstract (Basic) : JP 8309933 A 

A mould-releasable film is obtd. by laying at least one face of 
polyester film with a mould-releasable layer of 30-50 dyne/cm in the 



max.' sirrface tension obtd. from expression (I) . 
gammal max = l/b + gammac/2 (I) 

gammal max = max. surface tension : b = constant obtd. from a 
Zisman plot; and gammac= critical surface tension. 

USE - As a protecting film for aq. press, sensitive coats . 
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Abstract (Basic) : US 4337469 A 

The inner surface of the heat generating pipe (52) is coated with 
an electrically insulating thin film (54) made of, for example, 
glass. The thin film (54) functions to electrically insulate the ink 
liquid from the heat generating pipe (52) and to prevent the creation 
of electrolyzed impurities within the ink liquid. Terminals (56,58) of 
the heat generating pipe (52) are connected with output terminals of a 
control circuit which control the ink liquid temperature. 

A protect sensor (60) made of, for example, a positive temperature 
coefficient thermistor is attached to the centre portion of the outer 
surface of the heat generating pipe (52) to inhibit the accidental 
temperature rise of the heat generating pipe (52) thus preventing the 
occurrence or creation of bubbles in the ink liquid and protecting the 
thin, film (54) from being damaged. Terminals (62,64) of the protect 
sensor (60) are connected with terminals in the control circuit. 
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ABSTRACT: The effect of oxygen partial pressure of ambient atmosphere on 
surface tension, its temperature coefficient and the Marangoni flow of 
molten silicon is discussed. Surface tension measured in an atmosphere 
with carefully controlled oxygen partial pressure shows a marked 
dependence on oxygen partial pressure. Below the equilibrium oxygen 
partial pressure for the Si02 phase, Po2(Si02), surface tension 
decreased with increasing Po2 . Above the Po2(Si02), surface tension 
looks constant regardless of Po2 , or increases with Po2 slightly. 
This suggests that bellow the Po2 (Si02) a surface of molten silicon is 
bare adsorbed with oxygen atmos, whereas above the Po2(Si02) a surface 
would be coated with a. thin Si02 film . When three phases (melt, 
solid and gas) coexist, the Gibbs ' thremodynamical freedom becomes 
unity; oxygen concentration in the melt is constant ; thus surface 
tension is constant . Therefore, even though the temperature 
coeffioients of surface tension for molten silicon of less than 
I .PDRV. .SIGMA./.PDRV.T|<0.2*10-3N/m-K, which have been often reported, 
can be obtained above the Po2(Si02), these values should not be used 
for numerical calculation for the Marangoni flow of molten silicon. 
Through the above context the Marangoni flow on the flat melt surface 
contained within a silica crucible for the Czochralski system is 
discussed. A thermal inverse layer is formed on the strong buoyancy 
flow vortex due to strong radiation heat loss from the surface. The 
thermocapillary effect due to the temperature difference between the 
crucible wall and the growing crystal causes the MArangoni flow. Also 
the solutocapillary effect due to the oxygen concentration difference 
causes the MArangoni flow. Oxygen concentration is maximum and constant 
at the crucible wall, where the Gibbs ' thremodynamical freedom is 
unity. Due to evaporation of SiO, oxygen concentration is diluted near 
the growing crystal.... (author abst . ) 
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Abstract: A theoretical model for ice growth due to droplets of supercooled 
fluid impacting on a subzero substrate is presented. In cold conditions 
rime (dry) ice forms and the problem reduces to solving a simple mass 
balance. In milder conditions glaze (wet) ice forms. The problem is 
then governed by coupled mass and energy balances, which determine the 
ice height and water layer thickness. The model is valid for "thin" 
water layers, such that lubrication theory may be applied and the 
Peclet number is small; it is applicable to ice accretion on stationary 
and moving structures. A number of analytical solutions are presented. 
Two- and three-dimensional numerical schemes are also presented, to 
solve the water flow equation, these employ a flux- limiting scheme to 
accurately model the capillary ridge at the leading edge of the flow. 
The method is then extended to incorporate ice accretion. Numerical 
results are presented for ice growth and water flow driven by gravity, 
surface tension , and a constant air shear. < (C) > 2002 American 
Institute of Physics. 
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Abstract: In this paper we reconsider the fundamental problem of the 

centrif ugally driven spreading of a thin drop of Newtonian fluid on a 
uniform solid substrate rotating with constant angular speed when 
surface - tension and moving-contact - line effects are significant. We 
discuss analytical solutions to a number of problems in the case of no 



surface tension and in the asymptotic limit of weak surface tension, as 
well' a^ numerical solutions in the case of weak but finite surface 
tension, and compare their predictions for the evolution of the radius 
of the drop (prior to the onset of instability) with the experimental 
results of Fraysse & Homsy (1994) and Spald & Homsy (1997) . In 
particular, we provide a detailed analytical description of the 
no-surface-tension and weak-surf ace- tension asymptotic solutions. We 
demonstrate that, while the asymptotic solutions do indeed capture many 
of the qualitative features of the experimental results, quantitative 
agreement for the evolution of the radius of the drop prior to the 
onset of instability is possible only when weak but finite 
surface-tension effects are included. Furthermore, we also show that 
both a fixed- and a specific variable-contact-angle condition (or 
•Tanner law') are capable of reproducing the experimental results well. 
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Abstract: Using a brush to apply paint to a flat surface almost inevitably 
means that the bristles of the brush leave behind an uneven paint 
surface. As the paint dries out, these non-uniformities tend to flatten 
out to leave a protective and aesthetically pleasing even coating ; 
however, experiments have shown that some solvent -based high-gloss 
alkyd paints can exhibit more unusual behaviour as they dry. In these 
experiments the initial rate of levelling was faster than that expected 
simply due to constant surface tension effects, and, much more 
unexpectedly, over a timescale of a few minutes the peaks of the 
original disturbance became troughs and vice versa. In this paper the 
author presents a mathematical model for the drying of a layer of 
solvent-based high-gloss alkyd paint and analyses the linear stability 
of a uniform layer of paint subject to an initial perturbation 
representing the marks left by a paint brush. Investigating the model 
highlights the crucial role played by solvent evaporation and leads to 
a plausible physical explanation of the observed phenomena. 
Furthermore, the analytical and numerical predictions of the model are 
found to be in good quantitative agreement with the experimental 
results . 
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AB A smooth, ultrathin film of a di-Me siloxane (I) on a Si substrate is • 

prepd. by spin-coating. This film gives a 0.06 dynamic coeff . of friction 
against paper, which is only about 1/3 of the coeff. of friction (0.21) 
between PTFE and paper. The coating is not scratchable by sliding a 
stainless steel stylus over the surface with a pressure >3.6 .times. 1010 
dyn/cm2. The film displays a surface tension of 20.5 dyn/cm. It is 
stable in water and propylene glycol. The film is an effective and 
durable solid lubricant. The surface characteristics of a spray 
-coated I and a plasma-copolymd . thin film of perf luoropropane and 
3 , 3 , 3 - trif luoropropylmethyldimethoxysilane are also investigated. Both 
films show much lower scratch resistance, weaker adhesion of the Si 
substrate, and higher friction. The plasma film yields the same 
surface tension as the spin-coated I. Its 

surface energy, however, increases after soaking in water or propylene 
glycol. The exceptionally low friction and the unusually high scratch 
resistance of the ultrathin film of I are attributed to the absence of 
deformation and tearing components and a low adhesion component in the 
sliding friction mechanism. 



